One new secoiridoid glucoside, ethylsecologanin dimethyl acetal (1), along with 15 known compounds, comprising six iridoid glucosides (27), six flavonoids (813), two sterol glucosides (14 and 15), and chlorogenic acid (16) were isolated from the flower buds of Formosan Lonicera japonica. The structures of these isolates were determined on the basis of mass and spectroscopic analyzes. In addition, the chemical profiles of fresh Formosan honeysuckle buds and the dried Chinese one were compared by HPLC with a PDA detector. The calibration curve of the active component, chlorogenic acid, was also provided. As a result of the constituent similarity, Formosan L. japonica can be an alternative to the Chinese honeysuckles.
Lonicera japonica Thunb. is a species of honeysuckle in the family Caprifoliaceae. The plant is a perennial woody twining vine native to eastern Asia, including China, Japan, Korea, and Taiwan [1] . It was also named "Jin-Yin Hua" according to the characteristic of its flowers, opening white and fading to yellow, and with a sweetly vanilla scent [2] . The dried flower buds are well-known and widely applied in traditional Chinese medicines (TCMs) to treat fever, headache, cough, thirst, sore throat, and upper respiratory tract infections [3] . In previous phytochemical investigations, Lonicera plants were found to contain caffeic acids, ceramides, chlorogenic acids, flavonoids, iridoids, saponins, and sesquiterpenes [4] . These constituents possess pharmacological properties such as allergyprevention [5] , anti-bacterial [6] , anticancer [7] , anti-hyperglycemic [8] , anti-inflammation [9, 10] , anti-oxidant [11, 12] , and antiviral [13] . These studies suggested that the beneficial effects of L. japonica in TCM are attributed to its anti-inflammatory properties.
Currently, TCMs in Taiwan are 80% imported. L. japonica is native to Taiwan and could replace the imported product, and so the fresh flower buds of Formosan L. japonica were investigated for their phytochemicals and their anti-inflammatory activity. Furthermore, the chemical profiles of L. japonica native to Formosa and China were also established by a rapid HPLC-PDA method [14] . Their fingerprints were concisely applied to distinguish any variation between these two materials. As a result, the ethanol extract of fresh Formosan L. japonica flower buds was examined by chromatographic fractionation to afford 16 compounds, including one new iridoid glucoside (1) shown in Figure 1 , six iridoid glucosides (27), six flavonoids (813), two sterol glucosides (14 and 15) and chlorogenic acid (16) . Among them, compound 1 was determined by multiple spectroscopic analyzes, especially NMR techniques.
Compound 1 was isolated as white amorphous powder. The molecular formula, C 20 C-1′. Additionally, two vinylic methoxys were connected to C-7 depending on the HMBC correlations from Me-3″ and Me-4″ to C-7, and the ethoxyl group was joined at C-11 shown by the HMBC correlation from H 2 -1″ to C-11. The stereochemistry of 1 was determined by the NOESY correlations ( Figure 2b ) and comparison of chemical shifts (Table 1) with analogue values [15] . Since 1 possesses a general skeleton of a 7,8-secoiridoid glycoside, 1 was assumed to be produced under the same biosynthetic pathway and with the same geometry. The NOESY correlations of H-5/H-9 and H-6/H-8 indicated the syn-relationship between H-5 and H-9, fitting with this assumption. Therefore, the structure of 1 was concluded to be a new secoiridoid glycoside, named ethylsecologanin dimethyl acetal.
The other isolates were identified by comparison of their spectral data with literature values. Fifteen known compounds were characterized as secologanin dimethyl acetal (2) [15] , secologanol (3) [16] , secoxyloganin (4) [16] , loniceracetalide A (5) [17] , loganin (6) [15], 7-ketologanin (7-dehydrologanin, 7) [18] , apigenin (8) [19] , luteolin (9) [19] , kaempferol 3-O--D-glucopyranoside (astragalin, 10) [20] , quercetin 3-O--D-glucopyranoside (isoquercitrin, 11) [20] , flavoyadorinin B (12) [21] , hydnocarpin (13) [22] , stigmasterol 3-O--D-glucoside (14) [23] , -sitosterol 3-O--D-glucoside (15) [23] , and chlorogenic acid (16) [24] . To clarify the constituent distributions in L. japonica native to Formosa (LJ-F) and China (LJ-C), the ethanol extracts were subjected to HPLC-PDA for qualitative analysis. Their chemical profiles are demonstrated in Figure 3 . The significant difference is that the biggest sharp peak of chlorogenic acid (16) LJ-F2 are shown in parallel (Figure 4 ). In general, the traditional Chinese medicine Jin-Yin Hua, the dried flower buds of L. japonica, is shipped and sold on the market after a long time of storage and, therefore, the amounts of chlorogenic acid in most marketing samples are lower than the fresh samples. In the Chinese and Taiwanese Pharmacopeias, chlorogenic acid is the only biomarker for quality control; however, it is rare, and sometimes undetectable, in the commercial TCM products.
The 10 μg/mL ethanol extract of Formosan Jin-Yin Hua flowers possessed a moderate anti-inflammatory activity against superoxide anion generation (Inhibition: 60.0 ± 6.8%) and elastase release (Inhibition: 73.7 ± 0.8%). After phytochemical investigation, one new secoiridoid glucoside, ethylsecologanin dimethyl acetal (1), and 15 known compounds were isolated. Among them, chlorogenic acid (16) is the only biomarker for quality control of L. japonica in the pharmacopeias. However, it was found that chlorogenic acid (16) decomposed during storage. A similar constituent distribution was observed between LJ-C and LJ-F after drying and storage. The similar fingerprints revealed that Formosan honeysuckle flowers can be an alternative to the commercial Chinese ones.
